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Description

FIELD OF THE INVENTION.

[0001] The present invention relates to an aqueous fluoroelastomer curable composition and a coated article. In
particular, the present invention relates to an aqueous fluoroelastomer curable composition comprising a fluorine-con-
taining copolymer and a specific polyol curing agent, and an article having a coating film formed from such a composi-
tion.

BACKGROUND ART

[0002] A method for curing an aqueous fluoroelastomer coating composition with a polyamine curing agent is
known (see JP-B-58-53671 corresponding to US-A-4339553). In general, the coating film formed by this method has
good mechanical properties, but low sealing properties. In addition, when such a coating film is used to coat the surface
of a roll used in office automation (OA) equipment (e.g. copying machines, printers, etc.), it has drawbacks such as
insufficient elasticity, heat resistance, and so on. When the polyamine curing agent is added to a fluoroelastomer cura-
ble composition, for example, a coating composition, its pot life is shortened because of gelling, etc. Accordingly, two or
more fluid type compositions are practically supplied, but no practically usable one-fluid type composition is available.
[0003] When a fluoroelastomer is cured with a polyol curing agent, it is possible to prepare one-fluid type fluoroe-
lastomer coating compositions containing organic solvents (see PCT/JP97/02853). However, in these years, the VOC
regulation and the like become severer and severer, and thus environment friendly aqueous coating compositions are
desired. However, one-fluid type aqueous fluoroelastomer coating compositions in the form of an aqueous dispersion
containing no organic solvent are not known.

DISCLOSURE OF THE INVENTION

[0004] One object of the present invention is to provide a one-fluid type aqueous fluoroelastomer curable composi-
tion, which can be formulated as an aqueous dispersion, form a cured film having high strength at a relatively low tem-
perature in a short time, and has a long pot life.

[0005] Another object of the present invention is to provide a coated article, which does not suffer from the draw-
backs of coated articles having a coating film formed from a conventional aqueous fluoroelastomer coating composi-
tion, in particular, rolls for OA equipment.

[0006] To achieve these and other objects, the present invention provides an aqueous fluoroelastomer curable
composition comprising an aqueous fluoroelastomer dispersion and a basic polyol curing agent, and a coated article at
least apart of the surface of which is coated with a coating layer formed from such a composition.

EMBODIMENTS TO CARRY OUT THE INVENTION
[0007] Now, the components contained in the composition of the present invention will be explained.
(A) Aqueous dispersion of fluoroelastomer

[0008] The aqueous dispersion of a fluoroelastomer is prepared by dispersing a fluorine-containing elastic copoly-
mer in water in a concentration of 10 to 75 wt. % in the presence of a surfactant such as polyoxyethylene, an alkyl phe-
nyl ether, an alkylsulfonate salt, etc.

[0009] The fluorine-containing elastic copolymer is a fluorine-containing copolymer comprising repeating units rep-
resented by the formula: -CH,- in the backbone. Typical examples of such a copolymer include fluorine-containing elas-
tic copolymers comprising vinylidene fluoride, and specific examples of such copolymers are those comprising the
following repeating units in the backbone:

at least one repeating unit selected from the group consisting of -CF,-CH,-, -CH,-CH»- and -CH,-CH(CH3)-and
at least one repeating unit selected from the group consisting of -CF,-CF(CF3)-, -CF,-CF5- and -CF5-(ORf)CF- in
which Rf is a fluoroalkyl group having 1 to 6 carbon atoms.

[0010] Specific examples of such copolymers include vinylidene fluoride-hexafluoropropylene copolymers, vinyli-
dene fluoridetetrafluoroethylene-hexafluoropropylene copolymers, ethylenehexafluoropropylene copolymers,
tetrafluoroethylene-propylene copolymers, etc. Such fluorine-containing elastic copolyers are commercially sold under
the trade names of "DAIEL®" (by Daikin Industries Ltd.), "BAITON FLOAM®" (by E.I DuPont), "AFLAS®" (by ASAHI
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GLASS Co., Ltd.), and so on. Among them, the vinylidene fluoride base copolymers are preferable in view of the
crosslinkability.

(B) Basic polyol curing agent

[0011] Herein, the basic polyol curing agent means a compound or a polymeric compound having at least two
hydroxyl groups, in particular, phenolic hydroxyl groups in the molecule, and the curing ability.
[0012] Examples of the polyol curing agent includes salts of a basic compound with a phenol compound of the for-

mula:
OH H
H OH <::§*OH. \ OH

o 7
: CH ,

CH, o’
CH,; CH,3
T
CF,

or a phenolic resin of the formula:

OH OH OH
Y n

wherein Z is -CH,- or -CH,OCH>-, Y is a hydrogen atom, a halogen atom, or a group of the formula: -R, -CH,OR or -
OR in which R is an alkyl group having 1 to 4 carbon atoms, and n is an integer of 0 to 100.
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[0013] Examples of the basic compound include ammonium, phosphonium, alkali metals (e.g. lithium, sodium,
potassium, etc.), alkaline earth metals (e.g. beryllium, magnesium, calcium, barium, etc.), and so on.

[0014] Among them, the salts of hydroquinone, bisphenol A, bisphenol AF, resol type phenolic resins, etc. are pref-
erable in view of the properties of the coating films.

[0015] As a curing agent, a combination of the above basic polyol and other polyol may be used.

(C) Curing accelerator

[0016] The composition of the present invention may contain the following compound as an optional curing accel-
erator:

Quaternary ammonium salt

[0017] A quaternary ammonium salt of the formula:
NR4X or R3N-R'-NRj « 2X

wherein X is an acid residue or a hydroxyl group, R groups are the same or different and each an alkyl group having 1
to 20 carbon atoms, an halogenated alkyl group having 1 to 20 carbon atoms or an aryl group having 6 to 20 carbon
atoms, or two or more R groups together form a carbon ring or a heterocyclic group, and R' is an alkylene group having
2 to 21 carbon atoms or a phenylenedialkylene group having 8 to 12 carbon atoms.

[0018] Examples of the acid residue include halide, sulfate, sulfite, bisulfite, thiosulfate, sulfide, polysulfide, hydro-
gen sulfide, thiocyanate, carbonate, bicarbonate, nitrate, carboxylate, borate, phosphate, biphosphate, phosphite, per-
chlorate, bifluoride, arsenate, ferricyanide, ferrocyanide, molybdate, selenate, selenite, uranate, tungstate, etc.

[0019] Specific examples of the quaternary ammonium salt include quaternary alkyl- and aralkyl-ammonium salts
(e.g. trimethylbenzylammonium chloride, triethylbenzylammonium chloride, dimethyldecylbenzylammonium chloride,
triethylbenzylammonium chloride, myristylbenzyldimethylammonium chloride, dodecyltrimethylammonium chloride,
dimethyltetradecylbenzylammonium chlroride, trimethyltetradecylammonium chloride, coconuttrimethylammonium
chloride, stearyltrimethylammonium chloride, distearyldimethylammonium chloride, tetrabutylammonium hydroxide,
1,4-phenylenedimethylenebistrimethylammonium dichloride, 1,4-phenylenedimethylenebistriethylammonium dichlo-
ride, ethylenebistriethylammonium dibromide, etc.), quaternary 1,8-diaza-bicyclo[5.4.0]-7-undecenium salts (e.g. 8-
methyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium chloride, 8-methyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium iodide, 8-
methyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium hydroxide, 8-methyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium methylsul-
fate, 8-methyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium bromide, 8-propyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium bro-
mide, 8-dodecyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium chloride, 8-dodecyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium
hydroxide, 8-eicosyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium chloride, 8-tetracosyl-1,8-diaza-bicyclo[5.4.0]-7-unde-
cenium chloride, 8-benzyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium chloride, 8-benzyl-1,8-diaza-bicyclo[5.4.0]-7-unde-
cenium hydroxide, 8-phenetyl-1,8-diaza-bicyclo[5.4.0]-7-undecenium chloride, 8-(3-phenylpropyl)-1,8-diaza-
bicyclo[5.4.0]-7-undecenium chloride, etc.), and the like.

[0020] Furthermore, as curing accelerators, quaternary salts of the following tertiary amines with inorganic or
organic acids can be used:

Tertiary amine

[0021] A tertiary amine of the formula:
NRj3 or Ro;N-R'-NR,

wherein R groups are the same or different and each an alkyl or alkenyl group having 1 to 20 carbon atoms, or an aryl
group having 6 to 20 carbon atoms, or two or more R groups together form a carbon ring or a heterocyclic group, and
R'is an alkylene group having 2 to 21 carbon atoms or a phenylenedialkylene group having 8 to 12 carbon atoms.
[0022] Specific examples of the tertiary amines include trimethylamine, triethylamine, tri-n-propylamine, tri-n-
butylamine, triisobutylamine, methyldiethylamine, dimethylethylamine, dimethyl-n-propylamine, dimethyl-n-butylamine,
dimethylisobutylamine, dimethylisopropylamine, dimethyl-sec.-butylamine, dimethyl-tert.-butylamine, triallylamine, dial-
lylmethylamine, allyldimethylamine, benzyldimethylamine, benzyldiethylamine, N-allylpiperidine, N-ethylpiperidine, N-
butylpiperizine, N-methylpyrrolidine, N-cyclohexylpyrrolidine, N-n-butylpyrrolidine, N-ethylpyrrolidine, N-benzylpyrrolid-
ine, 2,4,6-trimethylpyridine, etc.

[0023] Examples of the inorganic or organic acids which form the quaternary salts include HCI, HBr, HF,
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(CoHs)sNH*CIF, (CoHg)sNHPNO®, 2(CoHs)sNHYS0,42, 2(CoHs)sNHYCO5%, (C,oHs)sNHPRO, (C,Hs)sNHYRCOO,
(C4Hg)3sNHTCI', (C4Hg)sNH*NOg5, 2(C4H9)3NH+SO42', 2(C4H9)3NH+CO32', (C4Hg)3sNH'RO", (C4Hg)sNH*RCOO"
wherein R is an alkyl or alkenyl group having 1 to 20 carbon atoms or an aryl group having 6 to 20 carbon atoms.
[0024] Primary or secondary amines are not preferable since they induce reactions other than the polyol curing.
Amines having pKa of less than 8 are not preferable, since they achieve the low curing rate and thus the coating film
has low strength.

[0025] In the present invention, an organic acid may be added to the composition to improve the shelf stability of
the composition. As the organic acid, one having 1 to 12 carbon atoms, preferably 1 to 4 carbon atoms is used. Among
them, those having 9 or more carbon atoms are less preferable since they remain in the coating film formed from the
composition. Preferred organic acids are monocarboxylic acids such as formic acid, acetic acid, propionic acid, etc. and
dicarboxylic acids such as oxalic acid, malonic acid, succinic acid, etc.

[0026] The organic acids suppress the polyol curing of the fluorine-containing copolymer contained in the compo-
sition during the storage. When the composition is coated, dried and baked, the organic acid is evaporated or thermally
decomposed, the basic compound accelerates the curing reaction. Thus, the organic acid is categorized into "curing
accelerators" in the present invention.

[0027] The compounded amounts of the components in the composition according to the present invention are as
follows:

[0028] The basic polyol curing agent is used in an amount of 0.1 to 10 wt. parts, preferably 0.5 to 5 wt. parts, and
the curing accelerator is used in an amount of 0 to 10 wt. parts, preferably 0.01 to 5 wt. parts, all based on 100 wt. parts
of the fluorine-containing copolymer.

[0029] When the amount of the curing accelerator is less than the above lower limit, it may be difficult to cure the
copolymer. When the amount of the curing accelerator exceeds the above upper limit, it may be difficult to control the
curing.

[0030] In addition to the polyol curing agent and the curing accelerator, the composition of the present invention
may contain various additives which are usually added to the fluoroelastomer compositions, for example, fillers, color-
ants, acid-acceptors, etc.

[0031] Examples of the filler include carbon black, white carbon, calcium carbonate, barium sulfate, etc., and exam-
ples of the colorant include inorganic pigments, mixed oxide pigments, etc.

[0032] Examples of the acid-acceptor include magnesium oxide, lead oxide, zinc oxide, lead carbonate, zinc car-
bonate, and complex salts such as hydrotalcite. Acid-acceptors having a high activity such as calcium hydroxide are
less preferable since the composition tends to gel. Acid-acceptors having lower pKa than that of the above basic com-
pounds are preferable. When the acid-acceptors have high pKa, the composition tends to gel. In general, the acid-
acceptor is used in an amount of 1 to 40 wt. parts per 100 wt. parts of the fluorine-containing copolymer in accordance
with the activity of the acid-acceptor.

[0033] Furthermore, the composition of the present invention may contain 5 to 900 wt. parts of a fluororesin or a
terminal-modified perfluoropolyether (a perfluoropolyether compound having a terminal functional group reactive with
the fluorine-containing copolymer such as -NH,, -CH,OH, etc.) per 100 wt. parts of the fluorine-containing copolymer.
Thereby, the non-stick property can be imparted to the coating film formed from the composition.

[0034] Examples of the fluororesin include polyvinylidene fluoride (PVdF), ethylene-tetrafluoroethylene copolymers
(ETFE), polychlorotrifluoroethylene (CTFE), tetrafluoroethylene-hexafluoropropylene-perfluoroalkyl vinyl ether copoly-
mer (EPA), tetrafluoroethylene-hexafluoropropylene copolymers (FEP), tetrafluoroethylene-perfluoroalkyl vinyl ether
(PFA), polytetrafluoroethylene (PTFE), etc. Among them, tetrafluoroethylene base copolymers are preferable in view of
the non-stick property. The fluororesins are preferably used in the form of an aqueous dispersion in view of the dispers-
ibility.

[0035] The composition of the present invention can be applied and cured in the same manners as those used to
apply and cure the conventional curable compositions of the fluorine-containing copolymers. That is, according to the
properties of the compositions, they are applied to an article to be coated by brush coating, spray coating, dip coating,
flow coating, dispenser coating, screen coating, etc., and sufficiently dried, followed by baking at a temperature of 150
to 300°C for 10 to 120 minutes.

[0036] The surface of the article to be coated is preferably defatted or washed. It is also preferable to form a primer
layer on the surface of the article to be coated to improve the adhesion of the composition to the article. Examples of
the primer include silane primers, silicone primers, etc.

[0037] A surface layer may be formed on the coating film formed from the composition of the present invention. The
surface layer can be formed from the above fluororesins and/or the terminal-modified perfluoropolyethers by conven-
tional methods.

[0038] The curable composition of the fluorine-containing elastic copolymer according to the present invention is
characterized in that it has better shelf stability than an aqueous composition curable with a polyamine curing agent,
although the composition of the present invention is a one-fluid type aqueous dispersion. Furthermore, the composition
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of the present invention can contain the solid of the fluorine-containing copolymer at a higher concentration than the
solvent-based polyol-curing composition.

[0039] Examples of articles or substrates to be coated with the composition of the present invention are as follows:

metals (e.g. iron, stainless steel, copper, aluminum, brass, etc.), glass products (e.g. glass plates, woven and non-
woven fabric of glass fiber, etc.), molded articles or coated articles of general resins or heat-resistant resins (e.g.
polypropylene, polyoxymethylene, polyimide, polyamideimide, polysulfone, polyethersulfone, polyether ether
ketone, etc.), molded articles or coated articles of general rubbers (e.g. styrene-butadiene rubber (SBR), isobuty-
lene-isoprene rubber, nitrile-butadiene rubber (NBR), etyrene-propylene rubber (EPDM), etc.) and heat-resistant
rubbers (e.g. silicone rubber, fluoroelastomer, etc.), woven and non-woven fabric of natural and synthetic fibers,
and the like.

[0040] The coating layers formed from the composition of the present invention can be used in various fields which
require heat resistance, solvent resistance, lubrication and/or non-stick properties. Specific examples of the applica-
tions include rolls (e.g. fixing rolls, press rolls, etc.) and conveying belts for OA equipment such as copying machines,
printers, facsimiles, etc.; sheets and belts; O-rings, diaphragms, chemical-resistant tubes, fuel hoses, valve seals, gas-
kets for chemical plants, engine gaskets, and the like.

EXAMPLES

[0041] The present invention will be illustrated by the following examples.
Example 1

Preparation of Pigment Paste A

[0042] Afiller (MT carbon black) (20 wt. parts) and an acid-acceptor (MA-150 manufactured by KYOWA CHEMICAL
INDUSTRIES, Ltd.; main component: MgO) (3 wt. parts) were dispersed in pure water (48 wt. parts) together with a sur-
factant (HS-208 manufactured by NFO Corporation; 20 % aqueous solution; main component: CgH47-p-Ph-O-
(CH,CH,0),-OH (n=8)) (2 wt. parts) to obtain a paste, which is referred to as "Pigment Paste A".

Preparation of coating composition

[0043] Pigment Paste A (73 wt. parts) and a surfactant (ADEKANOL UH-140S manufactured by ASAHI DENKA
KOGYO Co., Ltd.; main component: polymeric nonionic surfactant) (1.5 wt. parts) were added to the dispersion of a
fluoroelastomer (DAIEL G-501 AN manufactured by Daikin Industries Ltd.; vinylidene fluoride-tetrafluoroetylene-hex-
afluoropropylene copolymer) (100 wt. parts of the solid component), arid well dispersed. Then, to this aqueous disper-
sion, the sodium salt of bisphenol AF (2.2 wt. parts) as a basic polyol curing agent and the octylate salt of DBU (1,8-
diaza-bicyclo[5.4.0]-7-undecene) (U-CAT SA102 manufactured by SAN-APRO Co., Ltd.) (0.5 wt. part) as a curing
accelerator were added to obtain a coating composition.

[0044] With the obtained coating composition, the stability of the composition and the mechanical property of the
coating film were measured by the following methods:

Stability

[0045] The coating composition was poured in a polyethylene bottle and kept standing at 25°C. After 2 days, 7 days,
2 weeks, 1 month and 2 months, the state of the coating composition was observed.

Mechanical properties

[0046] The coating composition was poured in a metal vat and dried at room temperature for 5 days and then at a
temperature of 80 to 100°C for 2 days, followed by baking at 200°C for 60 minutes. The formed film was peeled off from
the vat. Then, a JIS No. 5 dumbbell-shaped sample was punched out from the film and subjected to the tensile test at
a pulling rate of 500 mm/min.

Example 2

[0047] A coating composition was prepared in the same manner as in Example 1 except that sodium salt of hydro-
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quinone was used in place of the sodium salt of bisphenol AF.

Example 3

[0048] A coating composition was prepared in the same manner as in Example 1 except that a phenolic resin sol-
uble in an alkaline water (DKK-1 manufactured by ASAHI ORGANIC MATERIAL INDUSTRIES, Ltd.) was used in place
of the sodium salt of bisphenol AF.

Example 4

[0049] A coating composition was prepared in the same manner as in Example 1 except that DAIEL G-701 BP dis-
persion (manufactured by Daikin Industries Ltd.; vinylidene fluoride-hexafluoropropylene copolymer dispersion) was
used in place of the DAIEL G-501 AN dispersion.

Example 5

[0050] A coating composition was prepared in the same manner as in Example 1 except that DAIEL G-701 BP dis-
persion (manufactured by Daikin Industries Ltd.; vinylidene fluoride-hexafluoropropylene copolymer dispersion) was
used in place of the DAIEL G-501 AN dispersion, and sodium salt of hydroquinone was used in place of the sodium salt
of bisphenol AF.

Example 6

[0051] A coating composition was prepared in the same manner as in Example 1 except that DAIEL G-701 BP dis-
persion (manufactured by Daikin Industries Ltd.; the dispersion of vinylidene fluoride-hexafluoropropylene copolymer)
was used in place of the DAIEL G-501 AN dispersion, and a phenolic resin soluble in an alkaline water (DKK-1 manu-
factured by ASAHI ORGANIC MATERIAL INDUSTRIES, Ltd.) was used in place of the sodium salt of bisphenol AF.

Comparative Example 1

[0052] A coating composition was prepared in the same manner as in Example 1 except that bisphenol A was used
in place of the sodium salt of bisphenol AF.

Comparative Example 2

[0053] A coating composition was prepared in the same manner as in Example 1 except that a polyamine curing
agent (EPOMATE F-100 manufactured by YUKA SHELL Co., Ltd.) (2 wt. parts) and a silane coupling agent (A-1100
manufactured by Nippon Unicar Co., Ltd.) (9 wt. parts) were used in place of the polyol curing agent and the curing
accelerator, respectively, and pure water (7.5 wt. parts) was used.

[0054] The compositions and the results of the experiments in Examples 1-6 and Comparative Examples 1-2 are
summarized in Table 1.
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Example 7

[0055] With the coating film formed from a coating composition, which was prepared in the same manner as in
Example 3, the adhesion property, non-stick property and tensile property was measured as follows:

Adhesion properties

[0056] The coating composition was spray coated on a substrate, well dried at 80 to 100°C and baked at 200°C for
60 minutes.

[0057] On the surface of the coating film, crosshatches (100 squares) were formed according to JIS K 5400-1990,
8.5.2, and an adhesive tape (manufactured by NICHIBAN) was closely adhered to the cross-hatched surface, and
immediately peeled off. Using fresh adhesive tapes, the peeling was repeated 10 times, and the number of the remain-
ing squares was counted.

[0058] As the substrates, an aluminum plate (A-1050), a polyimide film, a silicone rubber sheet and a fluoroelas-
tomer sheet were used.

[0059] The aluminum plate was beforehand sand blasted, and coated with a silane compound (LORD Chemlok Y-
4310; 10 wt. % aqueous solution) as a primer. The silicone rubber sheet was also coated with GLP-103SR (manufac-
tured by Daikin Industries Ltd.; main component: silicone resin) as a primer.

Non-stick property

[0060] On the surface of the coating film, which was prepared in the same manner as in the test of the adhesion
properties, one drop of pure water or n-cetane was dropped, and a contact angle was measured with a goniometer
(manufactured by KYOWA KAIMEN KAGAKU KABUSHIKIKAISHA).

Mechanical property

[0061] The mechanical property was measured in the same manner as in Example 1.
Example 8

[0062] The adhesion properties, non-stick property and mechanical property was measured in the same manner
as in Example 7 except that a coating composition, which was prepared in the same manner as in Example 6, was
used.

Comparative Example 3

[0063] The adhesion properties, non-stick property and mechanical property was measured in the same manner
as in Example 7 except that a coating composition, which was prepared in the same manner as in Comparative Exam-
ple 1, was used.

Comparative Example 4

[0064] The adhesion properties, non-stick property and mechanical property was measured in the same manner
as in Example 7 except that a solvent-based polyol curable fluoroelastomer coating composition (a vinylidene fluoride-
hexafluoropropylene copolymer base coating composition manufactured by Daikin Industries Ltd.) was used as a coat-
ing composition, and the coating composition was coated on the substrate with a bar coater to form the coating film for
the measurement of the adhesion properties and non-stick property.

Example 9

Preparation of Pigment Paste B

[0065] A filler (TALOX R-516L manufactured by TITANIUM INDUSTRIES, Ltd.; main component: Fe;O3) (3 wt.
parts) and an acid-acceptor (MA-150 manufactured by KYOWA CHEMICAL INDUSTRIES, Ltd.) (3 wt. parts) were dis-

persed in pure water (43 wt. parts) together with a surfactant (HS-208 manufactured by NFO Corporation; 20 % aque-
ous solution) (2 wt. parts) to obtain a paste, which is referred to as "Pigment Paste B".
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Preparation of coating composition

[0066] Pigment Paste B (51 wt. parts) and a surfactant (ADEKANOL UH-140S manufactured by ASAHI DENKA
KOGYO Co., Ltd.) (3.5 wt. parts) were added to the dispersion of a fluoroelastomer (DAIEL G-501 AN manufactured by
Daikin Industries Ltd.; vinylidene fluoride-tetrafluoroetylene-hexafluoropropylene copolymer) (100 wt. parts of the solid
component), and a FEP dispersion (manufactured by Daikin Industries Ltd.; solid content: 52 wt. %) (192 wt. parts) and
a surfactant (NONION DS-60HN manufactured by NFO Corporation) were added, and the mixture was well dispersed.
Then, to this aqueous dispersion, an alkaline water-soluble phenolic resin (DKK-1) (2.2 wt. parts) as a basic polyol cur-
ing agent and the octylate salt of DBU (1,8-diaza-bicyclo-[5.4.0]-7-undecene) (U-CAT SA102 manufactured by SAN-
APRO Co,, Ltd.) (0.5 wt. part) as a curing accelerator were added to obtain a coating composition.

[0067] With a coating film formed from the obtained coating composition, the adhesion properties, non-stick prop-
erty and mechanical property was measured as follows:

Adhesion properties and non-stick property

[0068] The coating composition was spray coated on a substrate, well dried at 80 to 100°C and baked at 300°C for
15 minutes. Then, the adhesion properties and non-stick property was measured in the same manners as those
described in Example 7.

Mechanical property

[0069] The coating composition was spray coated on an aluminum foil, well dried at 80 to 100°C and baked at
300°C for 15 minutes. The aluminum foil was dissolved with hydrochloric acid. Then, a JIS No. 4 dumbbell-shaped sam-
ple was punched out from the film and subjected to the tensile test at a pulling rate of 500 mm/min.

Example 10

[0070] A coating composition was prepared in the same manner as in Example 9 except that DAIEL G-701 BP dis-
persion was used in place of DAIEL G-501 AN dispersion, and the adhesion properties, non-stick property and mechan-
ical property of the coating film were measured.

Comparative Example 5

[0071] The procedures of Example 9 were repeated except that a FEP-added ageueous polyamine curable fluor-
oelastomer coating (a vinylidene fluoride-tetrafluoroethylene-hexafluoropropylene copolymer base coating composi-
tion; ratio of fluoroelastomer to fluororesin (solid content) = 1:1) cured with the diamine agent to obtain a coating
composition, and the adhesion properties, non-stick property and mechanical property of the coating film were meas-
ured.

Example 11

[0072] The coating composition prepared in Example 9 was spray coated on the substrate and well dried at 80 to
100°C. Then, a FEP powder coating (manufactured by Daikin Industries Ltd.) was coated on the dried film and then
baked at 300°C for 15 hours. The adhesion properties and non-stick property of the coating film were measured in the
same manners as in Example 9.

[0073] The results of the measurements in Examples 9-11 and Comparative Examples 3-5 are summarized in
Table 2.

10
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Table 2
Properties Ex. 7 Ex. 8 CE.3 C.Ex. 4 Ex. 9 Ex.10 C.Ex.5 Ex. 11
Adhesion properties
(crosshatch test)
Substrate:
-Aluminum 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100
-Polyimide 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100
-Silicone rubber 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100
-Fluororubber 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100 | 100/100
Non-stick  property
(contact angle)
-Pure water 95 97 93 96 105 106 104 106
-n-Cetane 40 44 39 41 55 55 51 55
Mechanical proper-
ties
-100% Modulus 20 23 69 40 55 60 120 -—-
(kgflcm?)
-Tensile strength 68 69 110 90 85 85 140 -
(kgflcm?)
-Elongation (%) 780 740 240 290 320 290 210 -—-

Claims

An aqueous fluoroelastomer curable composition comprising an aqueous fluoroelastomer dispersion and a basic
polyol curing agent.

The aqueous fluoroelastomer curable composition according to claim 1, wherein said basic polyol curing agent is
a salt of a polyol having a phenyl group and at least two hydroxyl group with a basic compound.

The aqueous fluoroelastomer curable composition according to claim 1, wherein said basic polyol curing agent is
a salt of a polyol having a phenyl group and at least two hydroxyl group with at least one basic compound selected
from the group consisting of ammonium, phosphonium, alkali metals and alkaline earth metals.

The aqueous fluoroelastomer curable composition according to claim 1, wherein said basic polyol curing agent is
a salt of at least one polyol selected from the group consisting of hydroquinone, bisphenol A, bisphenol AF and
resol type phenolic resins and at least one basic compound selected from the group consisting of ammonium,
phosphonium, alkali metals and alkaline earth metal.

The aqueous fluoroelastomer curable composition according to claim 1, wherein said fluoroelastomer is an elastic
copolymer of vinylidene fluoride and at least one other ethylenically unsaturated fluorine-containing monomer com-
porimerizable therewith.

The aqueous fluoroelastomer curable composition according to claim 1, which further comprises a fluororesin.

The aqueous fluoroelastomer curable composition according to claim 6, wherein said fluororesin is a tetrafluoroeth-
ylene base polymer.

The aqueous fluoroelastomer curable composition according to claim 6, wherein said fluororesin is a copolymer of
tetrafluoroethylene with at least one monomer selected from the group consisting of hexafluoropropylene and per-

11
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fluoroalkyl vinyl ethers.

The aqueous fluoroelastomer curable composition according to any one of claims 1 to 8, which further comprises
a terminal-modified perfluoropolyether.

An article at least a part of the surface of which is coated with a coating layer formed from the aqueous fluoroelas-
tomer curable composition according to any one of claims 1 to 9.

The article according to claim 10, wherein said coating layer is further coated with a non-tacky layer of a fluororesin.

The article according to claim 10 or 11, which is a roll for office automation equipment.

12
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